Electrochemical pre-treatment of wastewater from color photograph processing unit by M.P. Deepa (7221830) & Rajesb S. Bejankiwar (7221833)
M 28th WEDC Conference Kolkata (Calcutta), India, 2002 
Ej SUSTAINABLE ENVIRONMENTAL SANITATION AND WATER SERVICES
Electrochemical Pre-Treatment of Wastewater from color Photograph 
processing unit 
Deepa M. P. & Rajesb S. Bejankiwa� lnoia 
Introduction 
Wastewater from color photo-processing units is 
unique in that it is produced in a very small quantity (5 
to 20 L per day) compared to that of other industries. 
But, the quality of wastewater is of very serious 
environmental concern due to the highly recalcitrant 
nature of organic compounds present in it, which is 
reflected by its very low (BOD/COD) ratio (<0.1). For 
treatment of such a small amount of recalcitrant 
wastewater, conventional biological or physicochemical 
treatment methods are not feasible, both technically and 
economically. However, a small electrochemical reactor, 
which degrades the recakitrant organic compounds by 
electrochemical-oxidation method seems to be an ideal 
option. Many researchers have reported its successful 
application in the treatment of wastewater from 
industries such as tannery 1 , textile2 and tobacco 
processing3• Compounds like chlortetracycline, EDTA, 
chlorophenols and reactive dyes were oxidized to CO2 and H
2
0 in simulated aqueous solutions4-7• 
In the present study, we have investigated the 
feasibility of electrochemical oxidation of wastewater 
from photo-processing units located in the city of 
Mysore, India, using cast iron electrode. The reason for 
selecting cast iron was due to its tested ability to treat 
wastewater from textile industry and highly saline 
wastewater2•7 and also the lower cost of the material 
compared to other anode materials used for electro­
oxidation purpose. Electrochemical oxidation was 
performed to achieve the quality of effluent, which could 
meet both .sewer disposal standards and surface water 
disposal standards. Energy consumption for both the 
options was calculated from the experimental data. 
( Materials and Methods 
Wastewater Sampling and Characterization: The 
wastewater samples were collected from different color 
photo-processing units in the city of Mysore, which were 
analyzed for pH, SS, COD and BOD. 
Electrolysis:The batch experiments were conducted 
in a reactor made of Plexiglas of 650-ml capacity, using 
c;:ast iron plates of different sizes by applying specific 
current density. The current was supplied by a direct 
current (DC) power unit (Life Electronics, India) 
equipped with current and voltage-reading meters. The 
samples were collected at different times from the 
sampling port of the reactor and were analyzed for COD, 
BOD and pH. The COD and BOD values were 
determined by following the Standard Methods for Water 
and Wastewater Analysis (APHA 1991). A digital pH 
meter (pH SCAN-I SINGAPORE) was used for 
measuring the pH. 
Results and Discussion 
The range of physicochernical characteristics of 
wastewater collected from ten different photo­
processing units is given in Table 1. 
Table 1- Physicochemical Characteristics of Wastewater 
from Photo-Processing Units in Mysore City. 
Sr.No. Parameter Range of concentration 
1. Colour Dark brown 
2. pH 2.10 - 4.35 
3. Suspended solids, mg/L < 80
4. Dissolved Solids, mg/L 43350 - 58460 
5. COD, mg/L 14220 - 16340 
6. BOD (5-day), mg/L 120 - 145 
7. BOD/COD 0.0084 - 0.0087 
8. flow, L/day 5 - 20 
It can be seen that, the wastewater in general is highly 
acidic with high COD and very low BOD, suggesting 
recalcitrant nature of organics in the wastewater. 
Moreove, almost all the organics are present in dissolved 
form, which can be inferred from the very low suspended 
solids concentration of < 80 mg/L. Similarly, the BOD/ 
COD ratio was found to be very low(< 0.0087). 
The preliminary experiments on electrolysis of 
wastewater samples indicated that, cast iron could be 
used as anode for significant remvcial of COD from the 
wastewater at higher current density of 154 A/ m2 . Table 
2 summarizes the COD and BOD values before and 
after electrochemical oxidation of wastewater at different 
applied current densities and electrolysis times. 
It was found that an increase in applied current 
density from 154 A/m2 to 347 A/m2 decreases the 


